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Claims 

1 . A method for receiving a multi-carrier signal, the method comprising the steps 
of: 

defining an energy of said signal in respect of an estimated guard interval position 
of said signal, and 

based on said energy, selecting a position for a time domain to frequency domain 
transform window of said signal. 

2. A method according to claim 1, wherein the step of defining comprises: 

defining the energy of said signal in respect of the estimated guard interval position 
of said signal for predetermined amount of trial positions for said time domain to 
frequency domain transform window, 

and further the step of selecting further comprises: 

selecting said position from said trial positions. 

3. A method according to claims 1 or 2, wherein the selection step comprises: se- 
lecting said position for the time domain to the frequency domain transform win- 
dow of said signal in such a way that the smallest amount of inter symbol interfer- 
ence is formed. 

4. A method according to any of the preceding claims, wherein said step of se- 
lecting is based on energy outside the estimated guard interval position having the 
minimum. 

5. A method according to any of the preceding claims, wherein said step of se- 
lecting is based on energy inside the estimated guard interval position having the 
maximum. 

6. A method according to any of the preceding claims, wherein said step of se- 
lecting is based on an energy ratio between energy sample inside the estimated 
guard interval position and energy sample outside the estimated guard interval posi- 
tion, 

7. A method according to claim 1, further comprising, before the step of defin- 
ing, the step of: 
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performing a coarse timing for said signal for an initial position for said time do- 
main to frequency domain transformation window. 

8. A method according to claim 1, wherein the step of defining is performed ac- 
cording to a predetermined scheme for determining a predetermined amount of trial 

5 positions for said time domain to frequency domain transform window, and 

based on said energy, selecting the time domain to frequency domain transforma- 
tion window from said trial positions in such a way that the smallest amount of inter 
symbol interference is formed. 

9. A method according to any of the preceding claims, further comprising the 
10 step of 

performing a fine timing with the selected time domain to frequency domain trans- 
formation window for fine tuning said selected time domain to frequency domain 
transformation window. 

10. A method according to claim 1, further comprising, before the step of defin- 
15 ing, the steps of: 

performing a first time interpolation for said signal, 

further, before the step of selecting, 

taking a certain amount of trial positions for said time domain to frequency domain 
transformation window in accordance with a predefined scheme, 

20 and further, 

based on said energy, selecting the time domain to frequency domain transforma- 
tion window position of said trial positions with the smallest amount of interference, 

initialising a second time interpolation with the selected position, and 

fine tuning said time domain to frequency domain transformation window. 

25 11. A method according to claim 10, wherein said first time interpolation com- 
prises a linear time interpolation. 

12. A method according to any of the preceding claims, wherein said time domain 
to frequency domain transform window of said signal comprises FFT-window. 
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13. A method according to any of the preceding claims, wherein said multi-carrier 
signal comprises a mobile IP over DVB-T signal. 

14. Data processing system comprising means for carrying out the method accord- 
ing to claim 1. 

5 15. A computer program comprising computer program code means adapted to 
perform the method of claim 1 when said program is run on a computer. 

16. A computer program as claimed in claim 15 embodied on a computer readable 
medium. 

17. A computer readable medium comprising program code adapted to carry out 
10 the method of claim 1 when ran on a computer. 

18. A carrier medium carrying the computer executable program of claim 15. 

19. A receiver for receiving a multi-carrier signal, the receiver comprising: 

means for defining an energy of said signal in respect of an estimated guard interval 
position of said signal, and 

15 based on said energy, means for selecting a position for a time domain to frequency 
domain transform window of said signal. 

20. A receiver according to claim 19, wherein said means for defining at least 
comprises a fine timing unit. 

21. A receiver according to claim 19, wherein said means for selecting comprises 
20 a fallback unit for tracking predetermined trial positions for time domain to fre- 
quency domain transform window and a control unit for selecting the position from 
said trail positions. 

22. A system for receiving a multi-carrier signal, the system comprising: 

means for determining a predetermined amount of trial positions for FFT-window 
25 according to a predetermined scheme, 

means for defining energy for each trial position in respect of an estimated guard in- 
terval position of said signal, and 
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means for selecting a position from said trial positions for said FFT-window in such 
a way that the smallest amount of interference is formed for a desired signal. 

23. A method for receiving an OFDM radio signal, comprising the steps of: 
(a) receiving said signal, 

5 (b) selecting an initial position for a FFT-window of said signal in accordance with 
a coarse timing, 

(c) performing FFT to said initial position to obtain a first output, 

(d) extracting scattered pilots from said first output to obtain a second output, 

(e) performing a linear time interpolation for said second output, 

10 (f) performing IFFT for tiie time interpolated scattered pilots for obtaining a channel 
impulse response (CIR), 

(g) estimating energy based on the CIR, 

(h) keeping track on used trial positions with said energy, 

(i) changing FFT-window position in accordance with a predefined scheme until 
15 predefined amoimt of trial positions for said FFT-window have been applied, 

(j) selecting a FFT-window from said trial positions, 

(k) performing a time interpolation for the scattered pilots based on the selected 
FFT-window, 

(1) performing IFFT for the time interpolated scattered pilots, and 
20 (m) fine tuning the selected FFT-window in accordance with the IFFT. 
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AMENDED CLAIMS 

[received by the International Bureau on 16 March 2004 (16.03.04); 
original claims 1-23 replaced by amanded claims 1-24, new claim 14 has 

been added (4 pages)] 

1. A method for receiving a multi-carrier signal, the method comprising the steps 
of: 

defining an energy of pilot carriers in said signal in respect of an estimated guard in- 
5 terval position of said signal, and 

based on said energy, selecting a position for a time domain to frequency domain 
transform window of said signal. 

2. A method according to claim 1, wherein the step of defining conq)rises: 

defining the energy of said pilot carriers in said signal in respect of the estimated 
10 guard interval position of said signal for predetermined amount of trial positions for 
said time domain to frequency domain transform window, 

and further the step of selecting further comprises: 

selecting said position firom said trial positions, 

3. A method according to claims 1 or 2, wherein the selection step comprises: se- 
15 lecting said position for the time domain to the frequency domain transform win- 
dow of said signal in such a way that the smallest amount of inter symbol interfer- 
ence is formed. 

4. A method according to any of the preceding claims, wherein said step of se- 
lecting is based on energy outside the estimated guard interval position having the 

20 minimum. 

5. A method according to any of the preceding claims, wherein said step of se- 
lecting is based on energy inside the estimated guard interval position having the 
maximiun. 

6. A method according to any of the preceding claims, wherein said step of se- 
25 lecting is based on an energy ratio between energy sample inside the estimated 

guard interval position and energy sample outside the estimated guard interval posi- 
tion. 

7. A method according to claim 1, further comprising, before the step of defin- 
ing, the step of: 
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performing a coarse timing for said signal for aa initial position for said time do- 
main to frequency domaia transformation window. 

8. A method according to claim 1, wherein the step of defining is performed ac- 
cording to a predetermined scheme for determining a predetermined amount of trial 

5 positions for said time domain to frequency domain transform window, and 

based on said energy, selecting the time domain to frequency domain transforma- 
tion wiadow from said trial positions in such a way that the smallest amount of inter 
symbol interference is formed, 

9. A method according to any of the preceding claims, ftirther comprising the 
10 step of 

performing a fine timing with the selected time domain to frequency domain trans- 
formation window for fine tuning said selected time domain to frequency domain 
transformation window. 

10. A method according to claim 1, further comprising, before the step of defin- 
15 ing, the steps of: 

perfomndng a first time interpolation for said signal, 

further, before the step of selecting, 

taking a certain amount of trial positions for said time domain to frequency domain 
transformation window in accordance with a predefined scheme, 

20 and further, 

based on said energy, selecting the time domain to frequency domain transforma- 
tion window position of said trial positions with tiie smallest amount of interference, 

initialising a second time interpolation with the selected position, and 

fine tuning said time domain to frequency domain transformation window. 

25 11. A method according to claim 10, wherein said first time interpolation com- 
prises a linear time interpolation, 

12. A method according to any of the preceding claims, wherein said time domain 
to frequency domain transform window of said signal comprises FFT-window. 
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13. A method according to any of the preceding claims, wherein said multi-cairier 
signal comprises a mobile IP over DVB-T signal. 

14. A method according to any of the preceding claims, wherein said pilot carriers 
are scattered pilot carriers. 

5 15. Data processing system comprising means for carrying out the method accord- 
ing to claim 1. 

16. A computer program comprising computer program code means adapted to 
perform the method of claim 1 when said program is run on a computer. 

17. A computer program as claimed in claim 16 embodied on a computer readable 
10 medium. 

18. A computer readable medium comprising program code adapted to carry out 
the method of claim 1 when run on a computer. 

19. A carrier medium carrying the computer executable program of claim 16. 

20. A receiver for receiving a multi-carrier signal, the receiver comprising: 

15 means for defining an energy of pilot carriers in said signal in respect of an esti- 
mated guard interval position of said signal, and 

based on said energy, means for selecting a position for a time domain to frequency 
domain transform window of said signal. 

21. A receiver according to claim 20, wherein said means for defining comprises a 
20 fine timing imit. 

22. A receiver according to claim 20, wherein said means for selecting comprises 
a fallback unit for tracking predetermined trial positions for time domain to fre- 
quency domain transform window and a control unit for selecting the position from 
said trail positions. 

25 23. A system for receiving a multi-carrier signal, the system conq>rising: 

means for determining a predetemiined amount of trial positions for FFT-window 
according to a predetermined scheme, 
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means for defining energy for each trial position in respect of an estimated guard in- 
terval position of said signal, and 

means for selecting a position from said trial positions for said FFT-window in such 
a way that the smallest amount of interference is formed for a desired signal. 

5 24. A method for receiving an OFDM radio signal, comprising the steps of: 

(a) receiving said signal, 

(b) selecting an initial position for a FFT-window of said signal in accordance with 
a coarse timing, 

(c) perfomung FFT to said initial position to obtain a first output, 

10 (d) extracting scattered pilots from said first output to obtain a second output, 

(e) performing a linear time interpolation for said second output, 

(f) performing IFFT for the time interpolated scattered pilots for obtaining a channel 
impulse response (CIR), 

(g) estimating energy based on the CIR, 

15 (h) keeping track on used trial positions with said energy, 

(i) changing FFT-window position in accordance with a predefined scheme until 
predefined amoimt of trial positions for said FFT-window have been applied, 

(j) selecting a FFT-window from said trial positions, 

(k) performing a time interpolation for the scattered pilots based on the selected 
20 FFT-window, 

(1) performing IFFT for the time interpolated scattered pilots, and 

(m) fine tuning the selected FFT-window in accordance with the IFFT. 
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